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Prediction of the Reaction Force for Seal Lip Design with Wheel Bearing Unit
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ABSTRACT

Wheel bearing units were almost exclusively used for car front wheel, where the two ball rows are
directly side by side with integrated rubber seal. The seal is of important for wheel bearing units due to
the adverse environmental conditions with mud and splash water. The seal of wheel bearing units was
designed to have geometry with multi lips, which elastic lip contacts and deforms with bearing. The
equation of reaction force for deformed lip as cantilever beam was previously used for seal lip design.
But it's result was not useful because deflection of the beam differs from lip's. In this study, deformed
shape of the lip was assumed to 2nd order function which is more similar to lip deformation and made

the equation for reaction force prediction. The Reaction forces from each other equations were compared
with results by FEA to prove usefulness of new equation.
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Nomenclature

reaction force, N

elastic modulus, N/mm®

diameter of seal, mm

thickness of lip, mm

length of lip, mm

reaction force for unit length, N/mm
radius of seal, mm

interference between seal lip and
bearing, mm

inclination angle of lip, °
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Subscripts

d deflection
s stretch
n normal
ar axial, radial
1.4 2
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Thickness of Lip (t) = 0.77mm

Diameter of Seal (D) = 52.7mm

Inclination angle of lip (8 ) = 45°

Young's modulus of Lip = 4.8N/mm’
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